A simple analysis using two-dimensional 
Negative in-plane poisson's ratios Vxy have been reported previously [1] and negative average through-the-thickness poisson's ratios on the free edge of laminates have been measured [2] . These [1] . A lateral poisson's ratio greater than one and a negative through-the-thickness poisson's ratio are physically consistent.
The through-the-thickness poisson's ratio for angle-ply laminates differs drastically from that for off-axis lamina (Figure 2 ) much like the inplane poisson's ratio of the laminate differs from that of the lamina [1] . Both results show clearly that a laminated composite is a structure whose elastic constants cannot be determined by a simple rule of mixtures. In fact vx= is an even function of 8 for unidirectional off-axis laminae and thus is positive for both plus and minus fiber orientations. And yet the combination of plus and minus theta layers has a negative poisson's ratio. This result is a clear indication that all interactions between constraining layers must be properly accounted for.
Results for v.,, of angle-ply laminates are shown in Figure 3 . They correspond to a reflection of the vx= results about the 45 ° orientation.
The underlying physics of the negative poisson's ratio phenomenon may be better understood through consideration of the plane stress expression for the through-the-thickness strain in material principal coordinates From Equation (14) it is evident that Ez can be positive if either 01 or a,. is compressive and of sufficient magnitude. For angle-ply laminates, oi is a constant tensile value and a2 is a constant compressive value for all layers ( Figure  4 ). In the fiber orientation range 15 °-40 °, the magnitude of 02 is sufficiently large to render Ez positive for all layers of the laminate. laminates of Figure 2 Figure 6 . Figure  6a shows the in-plane (v,w) [4] . (All finite element plots have been normalized for a uniform maximum deformation.) Both undeformed and deformed shapes are indicated in the figure. It is evident that the laminate is thicker under load in interior regions away from the edge corresponding to a negative poission's ratio as predicted by the simplified analysis of Equations 1-13. It is also interesting to note that the opposite is true in the boundary layer along the free edge where the complex triaxial stress state results in a variable poisson's ratio which attains a maximum positive value at the free edge. It is important to note that the simplified analysis of Equations 1-13 and the elasticity solution of the finite element analysis give the same result in interior regions. Unlike interior regions, the thickness changes in the boundary layer region are a function of the laminate stacking sequence. This is demonstrated more dramatically in Figures 6b and 6c 
